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Abstract 

A theory i s  proposed fo r  the  entropy of 

mixing of compound forming l iqu id  binary al loys 

on the  basis  of the hard sphere model, i n  which 

formation of "molecu~es" o r  "chemical complexes" 

i s  assumed. I n  the theory an atom A, an atom B 

and a "molecule" A B ( u ,  v: integer)  a re  u v 
approximated by hard spheres with d i f ferent  

diameters and the number of these par t ic les  are  

determined by a kind of equilibrium condition. 

It i s  straightforward t o  obtain, according t o  

Mansoori e t - a l ' s  theory, an  expression of t he  

entropy f o r  t h i s  ternary mixture of hard spheres. 

The theory i s  applied t o  l i qu id  Li-Pb a l loy  

because t h i s  a l loy  has been extensively studied 

experimentally and many experimental data a re  

available.  There a re  three  parameters i n  t h i s  

theory, which a re  an entropy contribution from 

the  degrees o f  freedom of a "molecule", the s i ze  

of a "molecule" and a constant i n  the  equilibrium 

condition. It i s  shown t h a t  the  experimental 

data f o r  the entropy of mixing can be explained 

by taking reasonable values fo r  these three 

parameters. In  par t icular ,  the negative entropy 

of mixing near the stoichiometric composition i s  

well reproduced and is  a t t r ibuted  t o  the  

formation of "molecules". It i s  a lso  shown tha t  

r e s i s t i v i t y  may be a t t r ibuted  t o  strong 

sca t ter ing  by the  v i r tua l  bound s t a t e s  formed i n  

the "molecule" because these "molecules" a re  not 

s table  i n  the normal chemical sense. The large  

negative temperature coefficient  may be under- 

stood qual i ta t ive ly  within our model from the  

f ac t  t h a t ,  a s  the  temperature r i s e s ,  the  

s t a b i l i t y  of "molecules" decreases. From t h i s  

it follows tha t  the  number of "molecules" 

decreases and therefore the  number of conduction 

electrons increases. The changing s ign  of the  

thermoelectric power a t  t he  stoichiometric 

composition may be a t t r ibuted  t o  the strong 

energy-dependent sca t ter ing  due t o  the  v i r t u a l  

bound s t a t e s  of "molecules". 

A f u l l  report of t h i s  work can be found i n  

K. Hoshino a i d  W. H. Young 1980 J. Phys. F: 

Metal Phys. 2. 
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the  composition dependence of the  e l ec t r i ca l  

r e s i s t i v i t y  f o r  l i qu id  Li-Pb a l loy  can be 

explained qual i ta t ive ly  on the bas is  of the 

same model. The peak of the e l ec t r i ca l  
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